RETAINING U-BOLTS TO A TUBULAR AXLE HOUSING 



Field of the Invention 

[0001] The present invention relates generally to leaf spring suspensions for small 
motor vehicles such as utility vehicles, all terrain vehicles and other vehicles that 
carry passengers and/or cargo. More specifically, the invention relates to retaining 
U-bolts that connect a leaf spring to a tubular axle housing. 

Background of the Invention 
[0002] Utility vehicles such as Gator™ utility vehicles available from Deere and 
Company of Moline, Illinois, may use leaf spring suspension of the vehicle over an 
axle. Opposing ends of a leaf spring may be pivotally connected to the vehicle 
frame, and the intermediate section of the leaf spring may be attached to a tubular 
axle housing with a pair of U-bolts. 

[0003] Proper assembly of U-bolts to the tubular axle housing is critical to achieve 
long durability and proper function of the leaf spring suspension. Each U-bolt must 
be torqued correctly and must be assembled so that the U-bolt is perpendicular to 
the axis of the axle. If the U-bolts are allowed to deviate from perpendicular 
alignment with respect to the axle axis, the U-bolt may become loose, which may 
adversely and severely detract from the performance and durability of the leaf spring 
suspension. 

[0004] In operation of a vehicle, the U-bolt may move from side-to-side along the 
axis of the axle housing, and may jeopardize the integrity of the connection between 
the axle housing and leaf spring. An apparatus and method are needed to prevent 
movement of the U-bolt with respect to the axis. It also is desirable to provide a 
guide for positioning the U-bolts during the assembly process of a leaf spring to an 
axle housing. 



Summary of the Invention 
[0005] A tubular axle housing is provided with pairs of tabs that extend from the 
housing perpendicular to the axis of the axle. The tabs are dimensioned and shaped 
to trap the intermediate portion or section of a U-bolt that holds a leaf spring to the 
axle housing. The tabs block or prevent lateral movement of the U-bolt with respect 



to the axle housing. 

[0006] Each tab may protrude or extend from the axle to a height or length 
sufficient to prevent the intermediate section of the U-bolt from sliding over the tab. 
The tabs retain each U-bolt so that it stays perpendicular to the axle housing during 
assembly and in service. Each tab may have any shape that will adequately restrain 
U-bolt movement along the axle housing. The sides of each tab may be sloped in a 
manner to help locate and guide a U-bolt between the tabs during the assembly 
process. 



Brief Description of the Drawings 
[0007] FIG. 1 is a perspective view of a pair of U-bolts connecting an axle housing 
to a leaf spring in a first embodiment of the invention. 

[0008] FIG. 2 is a side view of a pair of U-bolts connecting an axle housing to a leaf 
spring according to the first embodiment. 

Description of the Preferred Embodiment 
[0009] As shown in FIGS. 1 and 2, U-bolts 101, 102 are positioned to extend 
around axle housing 100 of a utility vehicle. The axle housing may have a generally 
tubular or cylindrical outer surface, an axis, and one end of the axle may be operably 
connected to wheel 113. Each U-bolt has two externally threaded ends 103, 104 
and an intermediate portion or section 105 that forms an arc around the axle 
housing. 

[0010] The externally threaded ends of either or both U-bolts may be fastened and 
tightened to leaf spring 107. In one embodiment, internally threaded fasteners may 
be used to tighten the ends of the U-bolts to plate 106, which holds leaf spring 107 to 
the axle housing. The leaf spring, which has opposing ends pivotally connected to a 
vehicle frame member (not shown) may be a single leaf spring, dual leaf spring, or 
multiple leaf spring. The leaf spring is positioned generally perpendicular to the axle 
housing, and may be over the axle housing. Spring retaining seat 108 also may be 
held between the leaf spring and the axle housing. The spring retaining seat may 



2 



have a surface that conforms to the surface of the axle housing. 
[0011] Axle housing 100 is provided with a first pair of tabs 109, 110, and a second 
pair of tabs 111, 112. The tabs are integral with the axle housing and in one 
embodiment may be cast into the axle housing. The tabs extend from the housing in 
an orientation that is perpendicular to the axis of the axle. Tabs 1 09, 110 are 
configured and spaced to trap the intermediate portion or section of U-bolt 101 and 
block or prevent lateral movement of the U-bolt with respect to the axle housing. 
Similarly, tabs 111, 112 are configured and spaced to trap the intermediate portion or 
section of U-bolt 102, and prevent or block lateral movement of the U-bolt with 
respect to the axle housing. 

[0012] Each pair of tabs may be spaced so that at least a portion of the U-bolt, 
preferably the intermediate portion, may be positioned therebetween during 
assembly. For example, the spacing between each pair of tabs may be between 
about Va inch and 1 inch, depending on the diameter of the U-bolt. 
[0013] Each tab may protrude or extend from the axle to a height or length 
sufficient to prevent the intermediate section of the U-bolt from sliding over the tab, 
or otherwise moving laterally with respect to the axle housing. The tabs should 
retain the U-bolt so that the U-bolt remains perpendicular to the axle housing during 
assembly and in service. Each tab may have any shape that will adequately restrain 
U-bolt movement along the axis of the axle housing. In one embodiment, the sides 
of each tab may be sloped in a manner to help locate and guide a U-bolt between 
the tabs during the assembly process. 

[0014] Thus, in one embodiment of the invention, each pair of tabs provides a 
guide to locating a U-bolt during assembly of a leaf spring to an axle housing. The 
tabs provide a positive locking feature for the U-bolts during service of the vehicle, to 
prevent the U-bolts from moving laterally along the axis of the axle tube. As a result, 
the joint between the leaf spring and axle housing is more secure. 
[0015] Having described a preferred embodiment, it will become apparent that 
various modifications can be made without departing from the scope of the invention 
as defined in the accompanying claims. 



